Members of the TGF-b superfamily orchestrate development throughout the body, including the reproductive system. A study in mice now fleshes out how these signaling ligands operate to assure a healthy pregnancy [1].
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The TGF-b superfamily has several distinct molecular family members-including BMPs (bone morphogenic proteins) and the TGF-b subfamily itself. Jia Peng homed in on the TGF-b subfamily, which signals through ALK5 (Activin receptor-like kinase 5). The researchers generated mice deficient in ALK5 in the uterus, and examined their phenotype and gene expression pattern.
The researchers found a range of defects, including implantation defects, abnormal vascular development of the decidua, and trophoblast defects. In addition, the mice had a reduction in uterine NK (Natural Killer) cells, which are normally abundant in this location and help control vascular remodeling in the decidua. Gene expression analysis showed a failure to properly turn on a suite of cytokines, which are normally required for NK cell development and other events.
The data suggest that TGF-b, secreted from the uterus or perhaps the embryo, may prompt the expression of cytokines and other signaling molecules that in turn regulate proper implantation and placental development during pregnancy.
The phenotype of the ALK5 uterine knockout resembles that of mice deficient for BMPR2 (BMP Receptor 2) in the uterus, as assessed by previous studies. The researchers speculate that TGF-b signaling operates during the early phase of pregnancy (when ALK5 is highly expressed) and that BMP signaling regulates events during later phases (when BMPR2 is expressed). Further dissection of the role of these signaling molecules may provide insights into pre-eclampsia, which is characterized by some of the same defects seen in ALK5 or BMPR2 conditional knockout mice.
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